Isolation and characterization of a tyrosyl phosphatase activator from rabbit skeletal muscle and Xenopus laevis oocytes.
PTPA, a specific phosphotyrosyl phosphatase activator of the PCSH2 and PCSL protein phosphatases, was purified up to apparent homogeneity from Xenopus laevis ovaries and rabbit skeletal muscle and highly purified from dog liver. PTPA appears as a 40-kDa protein in gel filtration, as well as in sucrose gradient centrifugation, and as a 37-39-kDa protein doublet in SDS-PAGE. Its estimated cellular concentration of 0.75 microM in oocytes or 0.25 microM in rabbit skeletal muscle is suggestive of an important role in the regulation of the cellular PTPase activity. The PTPase activation reaction of the PCSL phosphatase is time-dependent, ATP and Mg2+ being essential cofactors [A50(ATP) = 0.12 mM in the presence of 5 mM MgCl2]. With RCM lysozyme as substrate, the specific activity of the PTPA-activated PCSL phosphatase is 700 nmol of Pi/(min.mg). The pH optimum of the PTPase shifts from 8.5-9 in basal conditions to a neutral pH (7-7.5), and the A50 for the essential metal ion Mg2+ is decreased (3 mM). The activation is rapidly reversed in the presence of the substrate, and more slowly after removal of ATP.Mg. The PTPA-activated PCSL phosphatase represents a major PTPase activity in the cytosol of X. laevis oocytes (at least 50% of the measurable PTPase with RCM lysozyme phosphorylated on tyrosyl residues). The PTPA activation is specific for the PTPase activity of the PCSL and PCSH2 phosphatases, without affecting their phosphoseryl/threonyl phosphatase activity. However, effectors of the phosphorylase phosphatase activity, such as polycations and okadaic acid, also influence the PTPase activity. Phosphorylase alpha inhibits the activated PTPase activity (I50 = 5 microM). The PTPase activity of the other oligomeric PCS phosphatases (PCSH1 and PCSM) is not influenced, suggesting an inhibitory role for some of their subunits. This activation is compared with the recently described PTPase stimulation of the PCS phosphatases by ATP/PPi [Goris, J., Pallen, C. J., Parker, P. J., Hermann, J., Waterfield, M. D., & Merlevede, W. (1988) Biochem. J. 256, 1029-1034] and by tubulin [Jessus, C., Goris, J., Cayla, X., Hermann, J., Hendrix, P., Ozon, R., & Merlevede, W. (1989) Eur. J. Biochem. 180, 15-22].